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Rezumat

La ora actuald, tehnologiile digitale sunt
tot mai frecvent aplicate in planificarea si
realizarea constructiilor protetice integral
ceramice. Dintre acestea fac parte: scanerul
intraoral si de laborator, planificarea virtu-
ala a viitorului zambet, modelarea virtuald a
machetei viitoarei constructii protetice si sis-
temele de frezare a ceramicii. Era digitala in
stomatologie permite captarea si inregistrarea
informatiei in programe specializate pe un
termen nelimitat, vizualizarea machetei vii-
toarei constructii protetice in timp real, parti-
ciparea pacientului in procesul de planificare
si confectionare a lucrdrii protetice si micso-
rarea numarului de etape clinico-tehnice.

Cuvinte-cheie: tehnologii digitale, con-
structii integral ceramice.

Introducere

La ora actuald se observa o trecere de la stoma-
tologia clasicd la stomatologia digitald, aceasta din
urma inglobeazd o serie de tehnologii de ultima ge-
neratie, care permit perfectionarea intrumentelor de
diagnostic si tratament in clinica si laborator [21].

Scanerele intraorale i de laborator, protezele di-
gitale fabricate, planificarea virtuald a zdmbetului si
modelarea virtuala a machetei au ajuns sa fie tot mai
des aplicate in stomatologie la ora actuala. Acestea
sunt apreciate de catre pacienti, medici stomatologi si
tehnicieni dentari, deoarece ele permit: o comunicare
mai eficientd intre medic-pacient si medic-tehnician,
péstrarea nelimitata a informatiilor in format digital,
eliminarea erorilor umane, micsorarea vizitelor paci-
entului si a numdrului de probe [6, 12].
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Summary

Nowadays, the digital technologies are
increasingly applied in the planning and
manufacturing of all-ceramic prosthetic con-
structions. These include: the intraoral and
laboratory scanners, virtual planning of the
future smile, virtual modeling of mock-up for
the future prosthetic construction and the ce-
ramic milling systems. Digital age in dentistry
allows capturing and recording information
in specialized programs for an indefinite peri-
od, viewing the model of the future prosthetic
construction in real time, patient participa-
tion in the planning and manufacturing of
prosthetic work and reducing the number of
clinical and technical steps.

Keywords: digital technologies, full ceram-
ic constructions, CAD/CAM technology.

Introduction

Currently, there is a transition from classical to
digital dentistry, the latter incorporating a series of
state-of-the-art technologies, which allow the im-
provement of diagnostic and treatment tools in the
dental clinic and laboratory [21].

Intraoral and laboratory scanners, digital manu-
factured prostheses, virtual smile planning and virtu-
al modeling have become more and more commonly
applied in dentistry today. These are appreciated by
patients, dentists and dental technicians because
they allow a more efficient communication between
doctor-patient and doctor-technician, an unlimited
storage of information in digital format, the elimina-
tion of human errors, the reduction of patient visits
and the number of samples.
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Planificarea digitald a zambetului reprezintd o
metoda eficientd ce permite medicului stomatolog sa
analizeze cu cea mai mare precizie toate caracteristi-
cile faciale si sé elaboreze in format electronic viito-
rul zdmbet al pacientului. Acesta, la randul lui, este
implicat in planificarea viitoarei lucrari protetice, si
e capabil, din start, sd vizualizeze toate etapele trata-
mentului ulterior [1, 2, 3, 20].

Zahnpraxis Dohmen afirma cd ,, Amprentarea
digitald reprezinta un pas mare inainte in vederea
apropierii de perfectiune. Fiecare restaurare realizata
astfel ajunge s fie o experienta fascinantd” [26].

Conform cercetirilor, se observa cé pacientii op-
teazd mai des pentru efectuarea amprentei optice de-
cat pentru amprentele conventionale. Fiind o metoda
mai pufin invaziva si mai rapida, pacientii se simt
mult mai confortabil §i mai calmi in timpul scandrii
optice [23,27].

Fasbinder considera ca amprentele digitale pose-
dé o precizie egala sau mai mare si sunt mult mai usor
de realizat decat amprenta conventionala [6, 12].

Lucrarile integral ceramice pot fi confectionate
prin tehnici: aditive si substractive. Din tehnicile adi-
tive mai des se utilizeaza metoda presarii sau injecta-
rii la temperaturd, iar din cele substractive - metoda
digitala de frezare a ceramicii [5].

Realizarea lucrérilor integral ceramice prin me-
toda frezérii asistate prevede reducerea succesivd,
dintr-un bloc de ceramicé integrald multistratificat,
péana la obtinerea formei finale a constructiei proteti-
ce. Mai des se utilizeaza blocurile feldspatice pentru
lucriri integral ceramice [5].

Scop:
Descrierea tehnologiilor digitale in planificarea si
realizarea constructiilor protetice integral ceramice.

Material si metode

In cadrul studiului au fost evaluati 9 pacienti cu
leziuni odontale coronare, de sex femenin, cu vérsta
cuprinsa intre 30 si 50 de ani. Conform datelor colec-
tate, tofi pacientii au beneficiat de 85 lucrari integral
ceramice, dintre care 61 coroane integral ceramice si
24 fatete integral ceramice (Figura 1).

La pacientii cu leziuni odontale coronare au fost
aplicate 3 metode diferite
de confectionare a lucri-
rii protetice: metoda con-
ventionald prin presare a
capei sau intregii lucrari,
metoda digitald prin freza-
re a cerii i metoda digitald
prin frezare a ceramicii din
blocul multistratificat. La 3
pacienti s-a efectuat plani-
ficarea virtuala a viitorului
zambet (Figura 2).

Pentru planificarea ini-
tiald a viitorului tratament
protetic s-a confectionat mo-

8%

Figura 1. Repartizarea procentuld a lucrdrilor protetice integral
ceramice.
Fig. 1. Distribution of all-ceramic restorations

Digital smile planning is an effective method that
enables the dentist to analyze with a greater degree of
precision all facial features and to digitally develop
the future smile of the patient. They, in turn, are in-
volved in the planning of the future prosthetic work,
and are able, from the beginning, to visualize all the
stages of the subsequent treatment [1, 2, 3, 20].

Zahnpraxis Dohmen states that “Digital impres-
sion is a big step towards perfection. Every restora-
tion done in this way becomes a fascinating experi-
ence’[26].

Research has shown that patients prefer the op-
tical impression to conventional ones. Being a less
invasive and faster method, patients feel much more
comfortable and calmer during optical scanning
[23,27].

Fasbinder considers that digital impressions have
a greater or equal accuracy and are much easier to
achieve than the conventional ones [6, 12].

All-ceramic works can be made by either additive
or subtraction techniques. One of the most frequently
practiced additive techniques is the method of press-
ing or injecting at high temperature, whilst among
subtraction techniques, the most commonly practiced
is the digital method of milling the ceramics [5].

The execution of all-ceramic works using the
method of assisted milling provides the successive
reduction, from a multilayer block of full ceramic to
the final form of the prosthetic construction. Often,
feldspathic blocks are used for all-ceramic restora-
tions [5].

Purpose:

Description of digital technologies in the plan-
ning and manufacturing of integral ceramic pros-
thetic constructions.

Material and methods

Totally 9 patients were included in this paper,
aged between 30 and 50 years old. Patients had 85
all-ceramic restoration from which 61 crowns and 24
veneers (Figure 1).

Three different methods of restorations’ manu-
facturing were applied: conventional method of
molding (manually), milled wax and milled ceramic
from a multilayer block.
In three patients, digital
planning of the smile was
performed (Figure 2a).

In order to obtain a fu-
ture model of the planned
restorations, a wax-up was
performed: in 6 cases it
was manually made from
wax and in three cases a
virtual wax-up was done
(Figure 2b). Thus, pa-
tients could participate in
the planning of the future
prosthetic work.



Figura 2. Planificarea virtuald a zambetului — a, Planificarea machetei viitoarelor lucrdri protetice — b.
Fig. 2. Digital smile planning—a, Virtual planning of the future restoration — b.

Figura 3. a) amprentarea clasica cu material siliconic de aditie; b) amprentarea cu material siliconic de condensare; c) scanarea intraorala.
Fig. 3. a) two step impression with PVS material; b) two step impression with C-silicone; ¢) intraoral scanning

delarea diagnosticd din ceara: in 6 cazuri a fost aplicatd
metoda conventionald, iar in 3 cazuri — metoda digitald
de modelare (Figura 2b). Astfel, pacientii au participat la
planificarea si modelarea viitoarei lucréri protetice.

Amprentarea s-a efectuat, de asemenea, prin me-
tode clasica si digitald: in 8 cazuri cAmpul protetic a
fost amprentat cu material siliconic de aditie (figura
3a), intr-un caz cu material C siliconic (figura 3b) si
intr-un caz s-a realizat scanarea intraorald cu scane-
rul Planmeca Emerald (figura 3c).

Dupé obtinerea modelelor, in 7 cazuri s-a reali-
zat modelarea complet anatomici a viitoarelor lucréri
din ceara prin metoda aditiei (figura 4a) cu ulterioara
presare. Pentru conferirea esteticii necesare in zonele
frontale s-a aplicat tehnica cut-back. Intr-un caz s-a
efectuat scanarea modelului cu bonturi preparate cu
suprapunerea peste macheta initiala si frezarea cerii

Impressions were made using two different meth-
ods: in 8 cases, two step impressions with PVS were
taken (Figure 3a), in one case a two step impression
with C-silicone was taken (Figure 3b) and one digital
impression with Planmeca Emerald scanner (Figure
3¢).

After obtaining the models, in 7 cases the com-
pletely anatomical modeling of the future wax res-
torations was performed by the addition method
(figure 4a) with subsequent pressing. In order to give
the necessary aesthetics in the frontal areas, the cut-
back technique was applied. In one case, the model
was scanned with prepared teeth and overlapped
with the initial model, after, milling of the completely
anatomical wax with subsequent pressing were per-
formed (figure 4b). In one case, after the intraoral
scanning, the overlap with the initial virtual model
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Figura 4. a) modelarea machetei prin aditie de ceard; b) frezarea machetei din ceard; ¢) frezarea lucrarilor protetice din blocuri de ceramic presata.
Fig. 4. a) modeling the model by adding wax; b) milling the wax framework; c)milling of prosthetic works from pressed ceramic blocks.

complet anatomic cu presare ulterioard (figura 4b).
Intr-un caz, dupa scanarea intraorald, s-a realizat su-
prapunerea cu modela virtuala initiala si frezarea blo-
curilor din ceramicd E-max Cad (Ivoclar Vivadent)
(figura 4c). Tehnica de individualizare cut-back a fost
aplicata in toate lucrarile integral ceramice realizate.

Rezultate si discutii

Conform studiului, pacientii au beneficiat de tra-
tament clasic combinat cu tehnologii digitale. In ca-
zul pacientilor la care s-au aplicat metodele analog de
planificare §i confectionare a lucrarilor protetice inte-
gral ceramice au avut cele mai multe etape clinice si de
laborator. Aceasta se datoreaza in primul rdnd nece-
sitatii modelarii manuale atit a machetei diagnostice
din ceard cét si a machetei viitoarei lucrari protetice.
La utilizarea modelarii virtuale este posibild obtinerea
intr-un timp scurt a machetei pentru lucrérile provizo-
rii, aceasta fiind realizatd prin printare (figura 5a), ceea
ce la rAndul sdu permite reproducerea ori de cate ori
este necesar a modelului. Machetele diagnostice din
ceard sunt sensibile la transportare i pastrare datorita
fragilitdtii cerii. Cu toate acestea, pentru realizarea cit
mai corectd a modelarii diagnostice este necesar indi-
vidualizarea articulatorului iar aceasta la randul sdu
necesitd fie utilaj digital performant sau utilizarea unui
articulator real cu transpunerea datelor in cel virtual
(figura 5 b, ¢). Modelarea manuald adesea rezultd in
lipsa corespunderii in tocmai a modelérii diagnostice
acceptate de citre pacient si a rezultatului final, fiind
necesare mai multe corectii. Aceasta se datoreaza fac-
torului uman, si anume, imposibilitagii reproducerii
manuale a aceleasi forme. Problemd daté lipseste in
cazul modeldrii virtuale, fiind posibild dublicarea ma-
chetei din ceara cu frezarea unei copii identice. Tehno-
logiile digitale permit realizarea unei comunicari efi-
ceinte intre medic-pacient si medic-tehnician [27]. In

and the milling of the E-max Cad (Ivoclar Vivadent)
ceramic blocks was performed (figure 4c). The cut-
back individualization technique was applied in all-
ceramic made restorations.

Results and discussions

According to the study, patients benefited from
classic treatment combined with digital technolo-
gies. Patients which had their restorations done in
conventional manner, had the most numerous clini-
cal and laboratory steps. This is primarily due to the
need for manual modeling of both the diagnostic
wax-up and the model of the future prosthetic work.
When using virtual modeling, it is possible to obtain
in a short time the model for temporary works, this
being done by printing (figure 5a) which in turn al-
lows the reproduction of the model whenever nec-
essary. The diagnostic wax-up models are sensitive
to transport and storage due to the fragility of the
wax. However, in order to achieve the most correct
diagnostic modeling, it is necessary to individualize
the articulator and this in turn requires either high-
performance digital equipment or the use of a real
articulator with data transposition in the virtual one
(figure 5 b, ¢). Manual modeling often results in a
lack of matching in exactly the diagnostic modeling
accepted by the patient and the final result, requiring
more corrections. This is due to the human factor,
namely the impossibility of manual reproduction of
the same form. This problem is missing in the case
of virtual modeling, being possible to duplicate the
wax-up with the milling of an identical copy. Digi-
tal technologies allow efficient communication be-
tween doctor-patient and doctor-technician [27].
In this study, only 2 patients benefited from fully or
partially digitally made works. This is largely due
to the higher cost of milled works and the digital
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Figura 5. Modelarea diagnostica a) modelul printat al machetei virtuale, b) modelarea manuald in articulatorul programat, c) transferul
modelarii manuale in model virtuld pentru pastrare.
Fig. 5. Diagnostic modeling a) the printed model of the virtual wax-up, b) the manual modeling in the programmed articulator, c) the transfer
of the manual modeling in the virtual model for storage.

cadrul acestei lucrari, doar 2 pacienti au beneficiat de
lucrari total sau partial digital confectionate. Aceasta
se datoreaza in mare parte costului mai ridicat al lucra-
rilor frezate si a utilajului digital utilizat in planificare
si confectionarea lucrérilor integral ceramice.

Concluzii

Implimentarea tehnologiilor digitale in planifica-
rea si realizarea lucrérilor protetice integral ceramice
devine din ce in ce mai larg rdspandita datorita mul-
tiplelor avantaje pe care le prezinta: facilitarea comu-
nicarii medic-pacient, medic-tehnician, reducerea
etapelor clinice si de laborator, obfinerea rezultatului
final identic cu cel planificat, etc. Cu toate acestea
trecerea la fabricarea complet digitala este incetinita
de necesitatea restructurarii atat a metodelor de lu-
cru clinic cét si a celor de laborator cu achizitionarea
programelor si dispozitivelor costisitoare de planifi-
care si confectionare a lucrérilor integral ceramice.

equipment used in planning and making all-ceramic
works.

Conclusions

The implementation of digital technologies in the
planning and manufacture of all-ceramic prosthetic
restorations is becoming more widespread due to
the multiple advantages: facilitating doctor-patient,
doctor-technician communication, reducing clinical
and laboratory stages, obtaining the final result iden-
tical to the planned one, etc. However, the transition
to fully digital manufacturing is slowed by the need
to restructure both clinical and laboratory working
methods with the acquisition of expensive programs
and devices for planning and making all-ceramic
works.
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